The effects of diets containing fats and oils or fatty acids on the lipid metabolism were investigated in male rats of the Wistar strain fed hypercholesterolemic diets, especially focusing our attention on the correlation between dietary oleic acid (OLE) contents and the levels of plasma and liver total cholesterol (T-CHOL) or the fatty acid profiles in plasma and liver CHOL-ester. In the rats fed the free (FR)-type fatty acids, the concentrations of plasma and liver T-CHOL were high and the amounts of neutral steroids excreted into the feces were low when com pared with those of rats given the triacylglycerol (TG)-type fatty acids, showing that TG-type fatty acids suppress the intestinal CHOL absorption more than the FR-type fatty acids do. The concentrations of plasma T-CHOL were highest in rats fed the oleic acid (OLE)-rich diets, followed in order by rats supplied with the palmitic acid (PAL)-rich diets, the hydrogenated coconut oil (HCO) diet, and the linoleic acid (LIN)-rich diets; the lowest was in rats given tristearin (TSTE) and linseed oil (US) diets. A positive correlation was obtained between the dietary OLE contents and the levels of plasma and liver T-CHOL or OLE in the plasma and liver CHOL-ester, and an inverse correlation between dietary OLE contents and the amounts of excreted neutral steroids. These results suggest that the dietary OLE contents regulate the levels of plasma and liver T-CHOL in CHOL-loaded rats.
.
RESULTS
Body weight gain, food intake, and liver weight The changes in body weight gain, food intake, and liver weight in Exps. 1 and 2 are shown in Table 2 . In Exp. 1, the body weight gains were not different from the other groups except for the NFA, HCO, and STE groups, of which the weight gains were slightly smaller compared with those in the others. The food intakes of the NFA, HCO, and STE groups were relatively lower than those of the other groups except for the TPAL and TSTE groups having the greatest intake. The liver weights of the OLE, UN, and US groups were larger than those of the other groups, among which the weights were not different. The changes in body weight gains, food intakes, and liver weights in Exp. 2 were generally not observed among J Nutr Sci Vitaminol Table 2 .
Body weight gain, food intake, and liver weight in rats fed diets containing different fats and oils singly and with a combination of them. dietary groups, but the liver weights of the COLE, OSTE, and OLIS were slightly greater than those of the other groups.
Plasma and liver lipids Table 3 shows the concentrations of blood plasma lipids in both experiments. The levels of plasma T-CHOL were highest in the OLE group, closely followed by the OLI and TOLE groups, then in the order of the PAL group, the NFA, HCO, STE, and COR groups, and the LIN and TSTE groups. The lowest was in the US group in Exp. 1. The plasma T-CHOL concentrations in Exp. 2 were the highest in the OSTE group, followed by the OLIS and COLE groups, and lower in the other groups. The HDL-CHOL levels in Exp. 1 were highest in the STE, TSTE, and COR groups, nearly medium in the NFA, HCO, UN, and US groups, and lower in the OLE, TOLE, and OLI groups. The HDL-CHOL concentrations in
Exp. 2 were highest in the COR and CSTE groups, closely followed by the CTOLE and CLIS groups, then by the COLE and OLIS groups, and they were lowest in the OSTE group. The plasma PL and TG concentrations tended to be proportional to the plasma T-CHOL levels of both experiments, but the plasma TG levels were higher in the HCO, PAL, and OLI groups than in the other groups, among which no great difference was found.
The contents of the liver lipids in Exps. 1 and 2 are shown in Table 4 . The contents of the liver T-CHOL in Exp. 1 were highest in the OLE, UN, and OUT groups, next highest in the HCO and TOLE groups, and followed in order by the PAL, COR, and US groups and the NFA, STE, and TPAL groups; they were lowest in the TSTE group. In Exp. 2, the T-CHOL levels were higher in the COLE, OSTE, and OUTS groups, medium in the CTOLE and CUTS groups, and lowest in the COR and CSTE groups. The changes in the contents of the liver T-lipids were approximately proportionate to those of the liver T-CHOL in both experiments. The positive correlation between the levels of plasma T-CHOL and those of liver T-CHOL (r=0.60, p<0.05) or plasma PL (r=0.73, p<0.05) and the inverse correlation between the levels of plasma T-CHOL and plasma HDL-CHOL (r=-0.86, p<0.05) were observed as shown in Fig. 1 . Table 5 shows the amounts of T-lipids, neutral steroids, and T-bile acids excreted into the feces in Exps. 1 and 2. The PAL, STE, TPAL, and TSTE groups had the highest fecal excreted amounts of T-lipids, followed by the other groups in Exp. 1. Fecal T-lipids in Exp. 2 were highest in the OSTE group, next highest in the CSTE group, medium in the GUS group, and lowest in the other groups. The excretion ratios of neutral steroids in Exp. l were generally higher in the NFA, TPAL, and TSTE groups, then in the STE and US groups, followed in order by the PAL, LIN, and COR groups, then the HCO, OLE, and OLI groups. The amounts of T-bile acids excreted into the feces were not very different among the dietary groups in each experiment, except the OUTS group (Exp. 2), in which the amount was slightly low compared with that of the other groups.
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Fecal lipid excretion
An opposite correlation between the levels of plasma T-CHOL and excreted neutral steroids (r=-0.62, p<0.05) was observed (Fig. 1) . which were lower than those in plasma CHOL-ester. Though the data are not shown, the fatty acid compositions of plasma and liver PL were generally similar to those of the CHOL-ester, except PAM and ARA; their contents were lower than those in the CHOL-ester, and the fatty acid compositions of fecal T-lipids clearly reflected the fatty acid enriched diets. A positive correlation was found between the dietary OLE contents and the concentrations of plasma (r=0.55, p<0.05) and liver (r=0.61, p<0.05) T-CHOL, and liver T-lipids (r=0.60, p<0.05), or OLE contents in the plasma (r=0.60, p<0.05) and liver (r=0.56, p<0.05) CHOL-ester, and an inverse correlation between the percentages of neutral steroids excreted and dietary OLE levels (r=-0.56, p<0.05) (Fig. 2) . Table 2. 2 Samples were pooled.
DISCUSSION
In Exp. 1 (Table 2) , the body weight of the NFA, HCO (TG-type), and STE (FR-type) groups tended to be lower than those of the other groups. The decline in weight gains of these groups is due to the decrease in food energy intake. Es pecially, the high melting point of STE would cause a reduction in the absorption of STE from the intestines and bring about a dietary energy deficiency (26, 27) . However, the weight gains of the TSTE (TG-type) group were not very different from those of the other groups, which suggests that TG-type fatty acids are more easily absorbed than the FR-type fatty acids, as stated in a previous report (28) .
The concentrations of plasma and liver T-CHOE were generally higher in rats fed the FR-type fatty acids than in rats given the TG-type fatty acids (Tables 3  and 4) , and the amounts of neutral steroids excreted into the feces were roughly J Nuts Sci Vitaminol Table  7 .
Fatty acid composition of liver cholesterol-ester of rats fed diets containing different fats and oils singly and with a combination of them.
1 See Table 2 . 2 Samples were pooled .
in inverse proportion to those of the plasma and liver T-CHOL, though there were some exceptions (Table 5) . These results suggest the possibility that the TG-type fatty acids suppress the intestinal absorption of CHOL as compared with the FR-type fatty acids. The concentrations of plasma and liver T-CHOL in rats fed diets rich in PAL, a typical saturated fatty acid, or containing HCO were higher than those of rats given diets enriched in PUFAs, as in the previous studies (1-3, 15, 16, 32) , but their levels were low when compared with rats fed diets rich in OLE. The amounts of excreted neutral steroids were large in the former groups but small in the latter groups. However, the rats given FR-type STE showed plasma T-CHOL levels nearly equal to those of rats fed COR, and the animals fed the TG-type STE diet had levels less than those of rats fed the COR (Table 3) . These results are due to the reduced absorption of CHOL in the intestines of the STE and TSTE groups supplied 
